Nicotinic receptor involvement in antinociception induced by exposure to cigarette smoke.
Direct exposure of rats to tobacco smoke induces antinociception. We presently investigated if this antinociception is mediated via nicotinic and/or mu-opioid receptors. Adult male rats were surgically implanted with Alzet osmotic minipumps that delivered either saline (control), the nicotinic antagonist mecamylamine, or the opiate antagonist naltrexone (3 mg/kg/day i.v. for 21 days). Nocifensive responses were assessed on alternate days using tail-flick reflex latency (TFL) over a 3-week period. During the second week, the rats were exposed to concentrated cigarette smoke in an environmental chamber for 6 h/day for 5 consecutive days; a control group was similarly exposed to filtered cigarette smoke. Rats receiving mecamylamine and naltrexone exhibited a significant weight loss after the first day of infusion. All treatment groups additionally exhibited significant weight loss during exposure to unfiltered or filtered smoke. The saline group exhibited significant antinociception on the first day of smoke exposure with rapid development of tolerance. The mecamylamine and naltrexone groups did not exhibit significant antinociception. Controls exposed to filtered smoke (with approximately 50% lower nicotine concentration) also exhibited significant analgesia on the first exposure day with rapid development of tolerance. Exposure to high levels of cigarette smoke, or to filtered smoke with a lower nicotine concentration in the vapor phase, induces antinociception with rapid development of tolerance. The antinociceptive effect appears to be mediated via nicotinic and mu-opioid receptors.